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produced on the vibration of the surface electron itself. In
this respect these spectra would behave like " band " spectra,
which are far less susceptible to the action of a magnetic field
than the series spectra. Vibrations of the kind we are con-
sidering might occur in atoms as well as in molecules, their
intensity and character might be expected to depend to a
considerable extent upon whether the atom was charged or
not The radiation from atoms is not confined to line
spectra, as we know that band spectra are given out even by
a monatomic gas like mercury.

The reflection of hydrogen and, to some extent, of helium
positive rays has been detected by observations of the Doppler
effect (Stark and Steubing, "Ann. der Phys.," 28, p. 995,
1909; Stark, ibid., 42, p. 231, 1913). The reflected rays are
few in number, compared with the incident ones, and their
velocity is very much less. The reflection is more pro-
nounced with slow rays (corresponding to a fall of potential
of 5000 volts or so) than with fast ones. No reflection has
been detected with certainty for positive rays from the heavier
elements, though Stark has looked for it in C, O, Al, S, Cl,
Ar, I, Hg : with the rays from mercury there were indications
of an exceedingly faint reflection, not enough, however, to
establish the result with certainty. It is to be remembered,
however, that the retrograde rays (see p. 134) would give rise
to Doppler effects of the same character as reflected positive
rays. In discussing this subject it is necessary to have clear
ideas as to the meaning we attach to " reflection": if by
reflection of a positive ray we mean that a ray has rebounded
without any transformation of its electrical condition, it
cannot, I think, be maintained that reflection has been
established.

The lines in the spectrum given out by the positive rays
which show abnormally large Doppler effects, and which aren, and therefore much smaller than the direct effect      ,n inn a closed tube and attach the mica strip to the
